 (Arch Dis Child 1995; 73: 77-81) 
While many genetic disorders are rare, cumulatively they make up a significant proportion of the disabled population of children in our society.' Behaviour problems in such children are common, often in association with severe developmental delay. Also there are certain behaviours in genetic disorders that are specific to the particular condition, for example the self mutilating behaviour of children with LeschNyhan syndrome2 and overeating in PraderWilli syndrome. 3 Identifying behaviours which are phenotypically determined in individuals with particular conditions may throw light on some of the behaviours we see in 'normal' children. Furthermore, an understanding of the natural history of these behaviours may help us develop measures of the progress of the condition and thereby provide another dimension along which to judge the efficacy of potential treatments.
In this paper we describe the behaviour problems of children with mucopolysaccharide disorders. While there are reports in the literature of high rates of behaviour problems in one subtype -Sanfilippo's syndrome46 -relatively little is known about the behavioural The confidential questionnaire elicited basic demographic and medical information concerning time of diagnosis and current health problems on each child. There followed a section on developmental abilities in a number of different areas based on the American Association on Mental Deficiency adaptive behaviour scale8 and behaviour difficulties were screened using Rutter's parent checklist.9 Additional information was sought on eating and sleeping behaviour and there was also space made available for comments on behaviour and general worries.
After administration of the questionnaire we visited 42 of these children, usually at home but occasionally in hospital or at school. This direct observation of the children provided us with an opportunity to check the reliability of the questionnaire with parents and to establish *The Family Fund is an organisation funded by central government which provides financial help for families who have additional material needs as a result of having a child with a moderate or severe disability. From a behavioural point of view, the children were often described as anxious and fearful, particularly when they were below school age, and although a proportion were somewhat restless at times, they were rarely aggressive or destructive (in contrast to the children with Hunter's and Sanfilippo's syndromes). Sleep problems were common but anecdotally the nature of the sleep disturbance exhibited was more obviously related to medical symptoms such as cough and sleep apnoea than the difficult behaviour seen in Sanfilippo's syndrome. Lastly, although many children had difficulty feeding themselves because of coordination and swallowing difficulties (obstruction from large tongue), they were not described as particularly fussy about what they ate. As in all four main subtypes, a diagnosis of Hunter's syndrome was associated with rates of sleeping problems much higher than the rate of 14% given for a community sample of 3 year olds'2 and rates of 32% and 33%13 reported elsewhere for children with brain damage and mental handicap.
Overactivity was common up to the age of 10 years and aggressive/destructive behaviour seen frequently in those under 5. In several homes all breakable objects were kept out of reach and glass removed from doors, and in one case chairs were routinely lain on the floor so they could not be knocked over. Fearfulness was also characteristic of this group and most particularly of the younger boys.
SANFILIPPO 'S SYNDROME (MPS III; TABLE 4) In marked contrast with the accounts given by the other parents, those caring for children with Sanfilippo's syndrome frequently stressed the apparent normality of their early development. Coarse hair and facies were often not a feature until the child was of school age and there were several cases of strikingly attractive, fine haired children who had very severe behaviour problems. In many the children's language had developed normally initially, only to be lost over the next year or two. Thus by their early teens, fewer than one in 10 could speak fluently. As with the boys with Hunter's disease, children with Sanfilippo's syndrome were often physically quite strong with good mobility under the age of 10, which made their difficult behaviour hard to manage, particularly in public. Their incontinence was also a serious management problem. The prevalence of behaviour problems was highest in this group. Specifically parents staying up all night (45%), wandering around the house (38%), and in some cases singing and laughing in the small hours (15%). Many school age children with this syndrome were found to be sharing a room with their parents, mainly in order that they could be supervised closely, while others slept in bedrooms from which all furniture has been removed and were effectively locked in.
MORQUIO'S SYNDROME (MPS IV; TABLE 5) Mobility in the sample with Morquio's syndrome was generally good, although the progressive nature of their skeletal deformities would be expected to lead to increasing numbers requiring artificial aids/wheelchairs in adulthood. There were problems with toilet training in the under 10 age group but four out of five of the older children were fully continent, and all except one of the 25 cases under -14 were fluent speakers.
Behaviour problems over the age of 5 were few, although four out of the 10 children aged between 10 and 14 were described as fearful. Sleep problems were present but to a lesser degree than in the other subtypes. The only other finding of interest was the significant proportion of the children with Morquio's disease (40%) who were felt by their parents to be particularly faddy. (This compares with a rate of 13% for normal 3 year old children.'5) In discussions, parents, several of whom had older children (over 10 years) with Morquio's disease reported persistent faddiness, but obviously it would be necessary to gather more information on this, and ideally make comparisons with a group of similarly disabled children, matched for age, before any claims could be made for a definitive link with the syndrome.
SUPPORT
The overwhelming majority of families in our survey had no regular help with the day to day care of their child (72%). To some extent this reflected the failure of services to meet their needs but many parents had reservations about leaving their child with someone else, either because of their child's difficult behaviour or because of their fear that they might not be there when their child died.
Parents were asked to give information on their contact with professionals in the previous year. Around 76% of families had seen a paediatrician or a general practitioner, but far fewer had seen a physiotherapist (4%), health visitor (32%) or speech therapist (31%), and less than a third had had any contact with a social worker, psychologist, education worker, or psychiatrist. Paediatric contact consisted ofan annual appointment at a specialist centre, not uncommonly some distance away from home. Where contact had been made with a psychiatric unit the service offered (for example, family therapy) had sometimes seemed inappropriate when what parents wanted was advice about behaviour management. Many commented that the Society for Mucopolysaccharide Diseases, with its regular newsletters, annual conferences and support network of parents, was their main source both of support and information.
PARENTAL CONCERNS
Parents had four main areas of concern. Firstly there were many who were still very concerned about their child's prognosis which in most cases was one of deterioration leading to death. The second most common worry was about their behaviour and associated with this was 10-14 0-14 (%) (n=8) (n=7) (n=10) (n=25)
Abilities
Able to walk the great distress they felt about not being able to communicate with their child in many instances. Thirdly, many children had health problems such as epilepsy, apnoea, diarrhoea, and chest infection and fourthly parents were concerned as to whether they could have further children and were desperately anxious for the latest information about antenatal screening. For all these problems parents found it difficult to get good help and advice at a local level because of the rarity of the disorder and many reported that they got most support from the parent group.
Discussion
The results of this survey strongly suggest that children with mucopolysaccharidoses display high rates of behaviour problems. These were not only higher than for the general population and for disabled groups, but also higher than for those other genetic conditions where behaviour has been studied.16 17 Given that these conditions are currently incurable, degenerative, and disfiguring and also that it is not uncommon for more than one child in a family to be affected, the strain on the family is clearly enormous.
We acknowledge a number of methodological flaws, particularly concerning the reliability and validity of the questionnaire. The behaviour labels, taken from the Rutter questionnaire, may have been interpreted differently in different countries and its validity for use with children under the age range for which it was designed could be brought into question. Nevertheless, the patterns of behaviour which our results suggested were subsequently confirmed to us in discussions with parents. Also, although we could have asked parents to fill out questionnaires a second time in order to gather information on reliability, we decided not to on ethical grounds as many parents found the exercise very painful, highlighting as it did the difficulties they were facing.
The fact that the study was cross sectional, as opposed to longitudinal, and that there was no control for developmental level or severity of disease, meant that while we were able to make preliminary observations on which behaviours were most prevalent in the different age groups, these data did not allow us to map out the natural history of these conditions. Lastly, the way in which the sample was recruited may well have introduced biases.
Such information as was available suggested that professional and other non-manual groups were over-represented and it is possible that parents with poor local support and/or more problems would be more likely to be members of a parent group.
Notwithstanding the above limitations, we would hope that, given the extreme rarity of these conditions which very few doctors will encounter in their careers, this study constitutes a useful addition to the literature, both on mucopolysaccharidosis and, more generally on behavioural phenotypes.
Traditionally the disorganised behaviour of children with mucopolysaccharide disorders is ascribed to the effects of abnormal metabolites being deposited within the central nervous system. Of course the behaviours may be related to the resultant low cognitive levels of the children, but an alternative explanation is that some of these abnormal behaviours reflect more direct effects of abnormal genetic make-up. Understanding the basis of these behaviours in these unusual children may give us clues to similar behaviours seen in the normal population where it may be that many behaviours have as yet undiscovered genetic elements.
It is further hoped that this work will stimulate further research into the natural history of these distressing conditions and investigation of the ways in which they can be managed behaviourally. There is now a large body of expertise in the management of behaviour in disabled children and our experience of working clinically with a small group of children with Sanfilippo's disease with sleep problems, suggests that even a limited intervention can produce significant improvement.14 Lastly it is hoped that by disseminating information about the association between mucopolysaccharidosis and behaviour problems the chances of doctors in general practice identifying currently undiagnosed children may be increased. A significant proportion of families mentioned that difficult behaviour was the first abnormality they noticed, although sometimes it was many years before the child's condition was diagnosed. Thus some children with Sanfilippo's disease who had presented originally as overactive retarded children, were diagnosed quite late in life, by which time, sadly, they had acquired one or more similarly affected siblings. Until such time as a viable treatment is found, great emphasis needs to be placed on the need for earlier diagnosis. This would reduce the likelihood of families being faced with the awful knowledge that they have not only one, but several children with an incurable degenerative disease.
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